In the present paper, we introduce the q-Bernstein-Schurer-Kantorovich operators. We give the Korovkin-type approximation theorem and obtain the rate of convergence of this approximation by means of the first and the second modulus of continuity. Moreover, we compute the order of convergence of the operators in terms of the elements of Lipschitz class functions and the modulus of continuity of the derivative of the function. MSC: Primary 41A10; 41A25; secondary 41A36
Introduction
For integers n and r, with  ≤ r ≤ n, q-binomial coefficients are defined by []
Afterwards, several properties and results of the operators defined by (.), such as the order of convergence of these operators by means of Lipschitz class functions, the first and the second modulus of continuity and the rate of convergence of the approximation process in terms of the first modulus of continuity of the derivative of the function, were given by the authors [] . On the other hand, q-Szasz-Schurer operators were discussed in [] . Kantorovich considered the linear positive operators 
Notice that, the q-Jackson integral is defined on the interval [, b] as follows:
Then she obtained the first three moments and gave the rate of convergence of the approximation process in terms of the first modulus of continuity [] . In our definition, the integral that we consider in the q-Schurer-Bernstein-Kantorovich operator is
So, throughout this paper, we will use the following results, which are computed directly by the tools of q-calculus. Using (.), we can find the following results:
where  < q < . On the other hand, by (.) and (.) we get
,
Recall that the first three moments of the q-Bernstein-Schurer operators were given by Muraru in [] as follows.
Lemma . For the first three moments of B
p n (f ; q; x) we have:
[n]  x.
We organize the paper as follows. Firstly, in section two, we define the q-Bernstein-Schurer-Kantorovich operators and obtain the moments of them. In section three, we obtain the rate of convergence of the qBernstein-Schurer-Kantorovich operators in terms of the first modulus of continuity. Also http://www.journalofinequalitiesandapplications.com/content/2013/1/444 we give the order of approximation by means of Lipschitz class functions and the first and the second modulus of continuity. Furthermore, we compute the degree of convergence of the approximation process in terms of the first modulus of continuity of the derivative of the function.
Construction of the operators
for any real number  < q < , and
is a linear and positive operator for x ∈ [, ].
For the first three moments and the first and the second central moment, we state the following lemma.
Lemma . For the q-Bernstein-Schurer-Kantorovich operators we have
Proof (i) From (.), we get (ii) Using (.), (.) and Lemma ., we have
(iii) From (.), (.), (.) and then Lemma ., we can calculate the K p n (u  ; q; x) as follows: 
(v) Direct calculations yield,
(.) By Korovkin's theorem, we can state the following theorem.
Theorem . For all f ∈ C[, p + ], we have
provided that q := q n with lim n→∞ q n =  and that lim n→∞
= .
Rate of convergence
In this section, we compute the rate of convergence of the operators in terms of the modulus of continuity, elements of Lipschitz classes and the first and the second modulus of continuity of the function. Furthermore, we calculate the rate of convergence in terms of the first modulus of continuity of the derivative of the function. Now, we give the rate of convergence of the operators by means of the first modulus of continuity. Recall that the first modulus of continuity of f on the interval C[, p + ] for δ >  is given by
It is known that for all f ∈ C[, p + ], we have
and for any δ > ,
where ω(f , ·) is the modulus of continuity of f and
, which is given as Lemma ..
Proof Using the linearity and positivity of the operator, we get
[n+]
By the Cauchy-Schwarz inequality,
Now we have
where p n,r (q; x) = n+p r x r n+p-r- s= ( -q s x). Again applying the Cauchy-Schwarz inequality, we get
So, we have
The proof is concluded.
Now we give the rate of convergence of the operators K p n in terms of the Lipschitz class
is satisfied.
where δ n,q (x) is the same as in Theorem ..
Proof By the linearity and positivity, we have 
So, we have 
Hence, the desired result is obtained. [,p+] f (x + h) -f (x + h) + f (x) , where δ > . It is known that [, p.] there exists a constant A >  such that
for some positive constant C, where
Then, by Lemma ., we get
Then, for a given g ∈ C  [, p + ], it follows by the Taylor formula that
Taking into account (.) and using (.), we get, for every x ∈ (, ), that
Then by (.), ≤ Cω  f , α n,q (x) + ω f , β n,q (x) ,
